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THE  EFFECT  OF  INTRAVENOUS  INJECTION  OF  SOLU- 
TIONS  OF  DEXTROSE  UPON  THE  VISCOSITY 
OF  THE  BLOODJ 
BY R. BURTON-OPITZ. 
(From the Physiological Laboratory of Columbia  University, at the College of Phy- 
sicians and Surgeons, New York.) 
The viscosity of the blood  is expressed in this paper in  terms 
of the coefficient K,  obtained by calculation from the following 
known factors: the quantity of blood collected during a definite 
period,  its  specific gravity,  the blood  pressure,  and  the  length 
and  internal diameter of the  capillary tube  through which the 
blood is  allowed to  flow.  When this  coefficient has been com- 
pared with K  for distilled water at  37 °  C.,  the value of which 
has been proved by Poiseuille to be 4700, it is possible to express 
the viscosity of the blood in  terms of multiples of the  viscosity 
of  distilled  water,  heated  to  the  temperature  of  37 °  C.  The 
method by means of which the aforesaid factors were obtained 
has  been  fully described by  Hflrthle.  2 
In the experiments now to be recorded,  I  have made use  of 
four capillary tubes, numbered II,  III, IV, and V.  Tube No: II 
was used in Experiments 3, 4,  5, and 6 ; No. III in Experiment i ; 
No.  IV  in  Experiment  2,  and  No.  V  in  Experiment  7.  The 
accuracy of  each  capillary  was  tested  beforehand by  a  series 
of  experiments  with  distilled  water.  Their  dimensions  were 
as follows : 
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Capillary  Length  Diameter 
mm.  mm. 
II  213.o  0.6636 
III  245.5  0.6636 
IV  299.2  o.4ioo 
V  331.7  o.715 o 
The  experiments  were  performed  upon  dogs  under  light 
ether  narcosis.  The  method  remained  the  same  in  all  cases. 
The normal viscosity having been tested by a  number of deter- 
minations,  a  certain  quantity  of  a  concentrated  solution  of 
dextrose, heated to body temperature, was slowly injected into 
the  facial  vein.  After  an  interval  lasting  from  ten  to  fifteen 
minutes  three  or  four  additional  determinations  were  made, 
fifteen minutes apart. 
The details of the experiments with the concentrated solution 
of dextrose are given in Table I.  In Experiments i  and 2 only 
5  c.  c.  of the  solution  were injected, while in  the  last  two,  50 
and  ~oo  e.e.  respectively were administered.  The  determina- 
tions in each experiment fall into two groups, which show respec- 
tively  the  normal  viscosity  and  the  viscosity  prevailing  after 
the  injection. 
On  comparing the  coefficients of  the  viscosity with  one  an- 
other,  it  is  found first  of all  that  their value  does  not  remain 
constarlt.  In the first two experiments, K  became smaller after 
the  injection,  but  in  the  third  and  fourth  experiments  larger 
than  normal.  As  the  actual change in  the  viscosity is  inverse 
to  the  numerical  change  in  the  coefficient,  these  facts  imply 
that  the  viscosity  of the  blood  is  increased by small  and  de- 
creased  by  large  quantities  of  the  solution.  The  increase 
which  occurred  when  the  quantity  of  solution  injected  was 
small is only a  moderate one, and is  entirely in accord with the 
fact 3 that small amounts of pure distilled water, even when used 
alone, render the blood slightly more viscous.  Larger quantities 
of the solution of dextrose, on the other hand, produced an im- 
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mediate decrease corresponding  to  the  amount  of  solution  in- 
jected.  The  specific  gravity  of  the  blood  pursued,  in  these 
experiments, a  course  parallel  to  the  vicosity. 
It is also to be noted that the viscosity did not retain its new 
value for any length of time, but assumed with each successive 
determination a value closer to the normal.  The greatest change 
was observed, therefore, shortly after the injection, while  thirty 
to  forty-five minutes later,  when osmotic interchanges between 
the  blood  and  the  tissues  had  taken  place,  the  difference had 
become much less  evident. 
Three additional experiments were performed with a  view to 
determine  the  viscosity  during  hyperglyceemia, this  condition 
having been  brought  about  by  painting  the  surface  of  the 
pancreas with  a  solution  of  adrenalin.  A  number  of  determi- 
nations  of the viscosity were made before as  well  as  after the 
adrenalin  had been applied.  In all three cases traces of sugar 
were found in  the urine after the completion of  the last deter- 
mination.  The  details  of  these  experiments  can  be  readily 
obtained from Table II. 
It is clearly brought out in the foregoing table that the viscosity 
of  the blood during  hyperglyc~emia is  somewhat  greater than 
normal;  however,  the  increase  did  not  amount  to  more  than 
seventy points  in the  experiments now recorded.  Thus, if Ex- 
periment  7 be  taken as an  example, we find that  the viscosity, 
which was  in  this case 6.6  times  as great  as  that  of  distilled 
water at 37 °  C.,  became  7.0  times  as  great  after  the  use  of 
the adrenalin.  Corresponding changes were noted in  the specific 
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